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Mechanism of sodium salicylate-induced damage to HEI-OC1 cells based

on metabonomics
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Abstract The effect of sodium salicylate on the endogenous metabolism of hair cell-like cells (HEI-OC1). of
mice was analyzed based on liquid chromatography-quadrupole time of flight mass spectrometry (LC-Q-TOF/MS).
Firstly, HEI-OC1 cells were treated with different concentrations of sodium salicylate, and cell survival was exam-
ined by the CCK-8 method. Next, sodium salicylate was administered for different duration to observe the chang-
es in cell morphology. Inter-group differential metabolites were screened out, and the associated metabolic path-
ways were analyzed based on metabonomic technology. Results showed that sodium salicylate could significantly
inhibit the survival rate of HEI-OC1 cells, and that, as the concentration increased, the inhibitory effect became
stronger. Also, the cell morphology could be elongated after administration and return to normal after withdrawal.
Eighteen differential metabolites such as orotic acid, uridine and aspartic acid were screened out after treatment
of sodium salicylate, which mainly involving two possible metabolic pathways, namely the metabolism of ala-
nine, aspartic acid and glutamic acid, and that of pyrimidine. In summary, the application of metabolomics tech-
nology to evaluate the effect of sodium salicylate on hair cells from the microscopic perspective can provide new
ideas for the study of sodium salicylate ototoxicity and development of tinnitus.
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HEI-OCT 2 Jid iy 384 5 1% P oE 47 4 00, DA 4 =2 7t
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2.2.1 &#EEMH  AIEH : Waters XBridge Amide
(4.6 mm X 100 mm, 3.5 wm) ; F: i : 40 °C; K #
(A) :5 mmol/L B R 1) B2l K , HZ/K 5 pH 2
9.0(%F 5% W& ) ; AHLAH(B) : LI s T : 0. 4 mL/
min; 23 BB (8] £ 26. 0 min; &4 R :0 ~ 3.0 min
(85% B) .3.0 ~ 6.0 min (85% ~ 30% B) .6.0 ~
15.0 min(30% ~ 2% B) .15.0 ~ 18.0 min(2% B) .
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% FIH W 200 wL 2 EP &I, A5 MR A5 A In i

T A ALK 100 LA, 4 °C 18 000 r/min £
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Figure 1 Survival rate of HEI-OC1 cells treated with different concen-
trations of sodium salicylate (SS) for 24 hours (x + s,n = 6)
"P<0.05, 7P <0. 001 vs 0 mmol/L sodium salicylate group
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Figure 2 Morphological changes of HEI-OC1 cells treated with 20
mmol/L sodium salicylate for different time
A: Control; B: Administration for 12 h; C: Administration for 24 h;
D: Withdrawal for 12 h; E: Withdrawal for 24 h

Table 1  RSD results of 7, and relative areas of 10 ions in quality con-

trol (QC) samples

No. Ly/min RSD/% of 1, RS]?/% of rela- Ion
tive areas
1 2.66 0.19 12.99 M-H
2 3.37 0.15 7.19 M-H
3 6.86 2.50 10.93 M-H
4 7.09 1.41 14.02 M-H
5 8.45 0.09 6.29 M-H
6 9.25 2.12 10.43 M-H
7 9.25 0.06 2.15 M-H
8 12.53 0.17 8.75 M-H
9 14.12 0.17 3.88 M-H
10 25.74 1.28 9.81 M-H
3.3.2 Z st oAt U4l BT 5 20

mmol/L 7K & 1 7E AN [a] -+ Fi kst (3] X7 HEI-OC1 2
LA SE A o X 4% ZH AR AS SR A B 9 PLS-DA 43
Mr, AT LA H PLS-DA (8] 3-B) #5343 A #5419 41
[i] 22 51 R0 2 o8 2R AR, L 2s 6 B4 (Con-
trol) A IEZ525 12 h 4 (WD-12 h) {5 1R 452524 h
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Figure 3  Principal component analysis (PCA) and partial least squares discriminant analysis (PLS-DA) score plots of HEI-OC1 cells treated with

20 mmol/L sodium salicylate for different time

A: PCA model for LC-Q-TOF/MS; B: PLS-DA model for LC-Q-TOF/MS

Control: blank; 12 h: Administration for 12 h; 24 h: Administration for 24 h; WD-12 h: Withdrawal for 12 h; WD-24 h: Withdrawal for 24 h
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Figure 4 Permutation test in various groups of HEI-OCI cells treated
with 20 mmol/L sodium salicylate for different time

R2 represents the proportion of data variance or variation that the cur-
rent model can explain, which is the interpretation rate; Q2 represents
the proportion of the current model that can predict the variance of the
data, which is the prediction rate
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Figure 5 Orthogonal partial least squares discriminant analysis(OPLS-DA) score plots and variable importance in the protection(VIP) value plots of

HEI-OCI cells treated with 20 mmol/L sodium salicylate for different time

A: OPLS-DA of control group compared with 24 h group; B: OPLS-DA of 24 h group compared with WD-24 h group; C: VIP value plots of control
group compared with 24 h group; D: VIP value plots of 24 h group compared with WD-24 h group (24 h: Administration for 24 h; WD-24 h: Withdrawal

for 24 h)
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HMDB . KEGG ¥ ¥ ¢ , e 2 i th 22 A 18
A(WLFE2), Horp  IRIEBEIARR FLIGR . O = RS
15 MR T K RN S 25 )5 T i1k A2 s

TR IR o-BEMR A AR 3 U e 4R 25 )
TR LSS BT

Table 2 Information of differential metabolites in HEI -OC1 cells for the ototoxicity of sodium salicylate detected by LC-Q-TOF/MS

Changed trend

No. Metabolites m/z Lp/min
24 h/Control WD-24 h/24 h
1 Ureidosuccinic acid 175.04 8.29 1 |
2 Orotic acid 155.02 5.59 1 !
3 Tryptophan 203.09 8.22 1 !
4 3'-AMP 346.06 8.29 1 )
5 N-Acetylaspartylglutamic acid 303.09 8.36 1 !
6 Aspartic acid 132.04 8.41 1 !
7 Taurine 124.01 8.55 1 1
8 Tyrosine 180.07 8.59 1 !
9 Valine 116.08 8.62 1 !
10 Uracil 111.03 8.49 1 !
11 Citric acid 191.03 8.52 i !
12 Threonine 118.06 8.88 1 !
13 Glutamine 145.07 9.01 1 !
14 Cytidine 242.09 8.82 1 !
15 Histidine 154.07 9.21 1 !
16 Uridine 243.07 6.91 l 1
17 Uridine diphosphate-N-acetylglucosamine 606.08 8.39 ! 1
18 Glucose 6-phosphate 259.03 8.42 l 1
3.3.4 Rihd#gHd HimEIR 185 4

Y5 A\ MetaboAnalyst [ ¥ 1 775 i 38 3 43 #r , LA
impact > 0. 1,P <0. 01 R &A1 AR CHERSR Y 2 45
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Figure 6 Pathway analysis results of HEI-OC1 toxicity caused by

sodium salicylate
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